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Syracuse, N.Y., and St. Louis, Mo. 
Objective tinnitus represents ound wave energy that, by definition, may be heard or 
recorded by an examiner. It  may occur as a result of  either muscular contraction or 
turbulent blood flow. We report two cases of  vascular objective tinnitus resulting from 
internal carotid artery stenosis. The first patient, a 74-year-old man, underwent ligation 
of  the right internal carotid artery because of the distal extent of  atherosclerosis. The 
second patient, a 75-year-01d man, underwent a right carotid endarterectomy. Both 
patients noted complete relief of  their tinnitus. The spectrum of vascular causes and 
treatment options are reviewed. (J Vase Surg 1997;25:581-3.) 
Objective tinnitus may have a vascular or muscu- 
lar cause. 1,2 The latter results from myoclonus, most 
commonly  o f  the palatal, tensor tympani, or stape- 
dius muscles. Vascular objective tinnitus may be 
caused either by venous or arterial sources or by 
arteriovenous shunting. Since described by Poorten 3
in 1878, objective tinnitus o f  vascular origin has 
remained rare. 4-11 
CASE REPORTS 
Case 1. The patient was a 74-year-old white man 
who came to the Washington University School of Medi- 
cine Vascular Service with a 5-year history of tinnitus in the 
right ear. The tinnitus had become much more severe 
during the previous 6 months. The tinnitus was so severe 
that it prevented the patient from sleeping. A physical 
examination revealed that a squeaking noise could be 
heard by placing the examiner's ear close to the patient's 
right ear. The noise could also be auscultated throughout 
the skull. Carotid duplex studies showed no evidence of 
carotid artery stenosis in the bulb region, but a subsequent 
arteriogram showed diffuse narrowing of the right internal 
carotid artery beginning 2 cm distal to the bifurcation. The 
stenosis extended to the base of the skull, where there was 
a 95% stenosis with ulceration (Figs. 1 and 2). On the left 
there was insignificant disease. Manual occlusion of the 
right carotid artery obliterated the squealdng sound in the 
patient's right ear and skull. The patient was therefore 
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taken to the operating room where, after administration of
systemic heparin, he underwent clamping of the right in- 
ternal carotid artery with cervical block anesthesia, without 
neurologic omplication. After 20 minutes of clamping, 
the internal carotid artery was doubly ligated and the clamp 
removed. After surgery, the patient received anticoagula- 
tion therapy for 24 hours. He experienced no adverse 
neurotogic sequelae and was subsequently discharged from 
the hospital 2 days later. He had complete relief of his 
tinnitus and is currently doing well. 
Case 2. The patient was a 75-year-old white man 
who came to the Health Science Center at Syracuse Vascu- 
lar Service with bilateral internal carotid artery stenosis. 
The patient's only complaint was a 2-year history of a 
"squeaking, whooshing" noise in his right ear. This noise 
was pulsatile and had recently become worse, preventing 
the patient from sleeping at night. A physical examination 
revealed that a whooshing noise could be auscultated 
throughout the shill. Carotid duplex studies howed signifi- 
cant stenosis of both internal carotid arteries, and an arterio- 
gram showed 90% stenosis with ulceration at the origin of the 
left internal carotid artery and 90% stenosis at the origin, as 
well as a ldrd<, of the right internal carotid artery. The patient 
was tal<en to the operating room for a left carotid endarterec- 
tomy (CEA) first because this supplied his dominant hemi- 
sphere. After an uneventful recovery, the patient was readmit- 
ted 1 month later for a right CEA. A successful right CEA 
with resection of the redundant portion of the vessel was 
performed uring cervical block anesthesia, without neu- 
rologic complication. In the recovery room the patient 
noted complete relief of his tinnitus. He experienced no 
adverse neurologic sequelae and was discharged from the 
hospital 2 days later. 
DISCUSSION 
Objective tinnitus represents sound wave energy 
that may be recorded by an examiner. It  results from 
either blood flow turbulence or muscular contrac- 
tions. These muscular contractions may be caused by 
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Fig. 1. Angiogram of right common carotid artery shows high-grade stenosis of the distal 
right internal carotid artery. 
myoclonus of the tensor tympani, palatal, and stape- 
dius muscles, whereas blood flow turbulence may be 
arterial or venous in origin. The turbulence heard in 
vascular objective tinnitus results from either in- 
creased flow through anormal vessel or flow through 
a stenosis. Arterial causes ofpulsatile tinnitus include 
arteriovenous shunts, arterioarterial shunts, and in- 
traluminal irregularities. The most common cause of 
objective vascular tinnitus is an arteriovenous malfor- 
mation (AVM) in the posterior fossa. H The first case 
of vascular tinnitus was reported in 1878 by Poorten 3
and was caused by trauma. 
The most common cause ofarteriovenous shunts 
is AVMs, which are congenital and occur with a 
slight female predominance, s,6,H The vessels most 
commonly associated with the AVMs that lead to 
objective tinnitus are the occipital artery and trans- 
verse sinus) Other less frequently involved arteries 
include the ascending pharyngeal, superficial tempo- 
ral, and posterior auricular. Arteriovenous malforma- 
tions may also be acquired as a result of trauma, local 
inflammation, or tumor. 
Arterioarterial shunts are the second type of arte- 
rial malformation that cause objective tinnitus. If  
congenital, they may arise from dehiscence of the 
carotid canal in the middle ear, or primitive otic, 
primitive hypoglossal, and persistent stapedial arter- 
ies) 2-14 If acquired, they may be associated with 
contralateral carotid occlusion. 
Less common causes of objective tinnitus are 
atherosclerotic disease, fibromuscular dysplasia, 
Paget's disease, or, rarely, Eagle's syndrome. 1,12,15 
Venous disease that causes vascular objective tinnitus 
is usually manifested as a venous hum and occurs 
normally in some adults. 12 
The presenting symptoms of arterial objective 
tinnitus vary. Headaches are a common initial com- 
plaint. Tinnitus may be loud enough to affect a per- 
son emotionally and may significantly disrupt sleep 
patterns. Physical examinations show that 50% of 
patients with arterial tinnitus have nonlocalizing neu- 
rologic signs such as papilledema), 12 Evaluation of a 
patient with objective tinnitus may include carotid 
duplex studies and audiometric examinations, such 
as tympanometry, but an angiographic scan is neces- 
sary to make a definitive diagnosis. 
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The alternatives for treating patient 1 included 
(1) balloon embolization of the internal carotid ar- 
tery after test occlusion, (2) surgical clamping and 
ligation of the internal carotid artery, and (3) expect- 
ant management. Internal carotid artery emboliza- 
tion, frequently performed to thrombose the internal 
carotid artery before radical neck dissection, has a 
neurologic complication rate of 10%. 16 Because of 
ulcerative disease in the right internal carotid artery, 
selective embolization may have resulted in distal 
cerebral embolization and stroke. Alternatively, ex- 
pectant management was not chosen because of the 
severity of the patient's symptoms and the uncer- 
tainty regarding when his internal carotid artery 
could be expected to occlude spontaneously. Fur- 
thermore, spontaneous occlusion of the artery can 
result in up to a 25% risk of stroke) 7,18 Therefore, 
the internal carotid artery was exposed during cervi- 
cal block anesthesia, allowing clamping and ligation 
to be performed in an area without disease. The 
patient continued to receive heparin for 24 hours to 
lessen the possibility of thrombotic complications. 
Expectant management would not have been an 
appropriate treatment option for patient 2, even if 
asymptomatic, because he was a good risk patient 
with bilateral 90% carotid stenoses. 
Objective tinnitus of vascular origin is a rare en- 
tity of both vascular and muscular causes. The most 
common cause of vascular tinnitus is an arterio- 
venous malformation; it is an exceedingly rare mani- 
festation of atherosclerotic arotid artery disease. We 
have detailed two cases of objective tinnitus resulting 
from atherosclerotic arotid artery disease and dis- 
cussed management options. 
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